Purpose: To investigate the nurses' knowledge and attitudes toward clinical research, and their opinions about clinical research nursing and the factors affecting them.
INTRODUCTION
they have an important role to raise the awareness of clinical research to patients and the public. (13) (14) (15) .
Increasing the number of qualified clinical researches is one of the strategic objectives of our country. In order to reach this objective many action plans have been implemented, one of which is the training of CRNs. Clinical research nursing is a new concept in Turkey and standard training programmes, framework and legislation in this subject have not yet been put into practice. There are only a limited number of nurses working as CRNs (16) . Therefore, more staff nurses need to be involved in clinical research.
The purpose of this study is to investigate the staff nurses' knowledge and attitudes towards clinical research and their opinions about clinical research nursing, and the factors affecting them. The study was conducted in a university hospital, which is one of the most important clinical research centers in Turkey. It is also aimed to generate useful outputs which may support future actions to improve the current status of nurses involved in clinical researches in our country. To our knowledge, this is the first study in Turkey which specifically examines the aims outlined above.
METHODS
This descriptive, cross-sectional study was conducted between 01 August 2015 and 31 August 2015 in Dokuz Eylul University Hospital, İzmir, Turkey. The total population of the study was 751 nurses who work in medical (n=413) and surgical (n=338) departments at Dokuz Eylul University Hospital. For 95% confidence level, 50% unknown prevalence, 5% precision, the sample size was calculated as 255 nurses. Considering a non-response rate of 20%, 306 nurses were selected by stratified random sampling. Only the nurses who volunteered were included in the study. Those who participated in the preliminary study for the questionnaire preparation were excluded. This study was approved by Dokuz Eylul University Ethics Committee for Non-Interventional Research, and was conducted in accordance with the Declaration of Helsinki. The data was collected via a questionnaire formed by the researchers. During the preparation of the questionnaire, consultation was obtained from specialists, and guidance was obtained from previous studies (5, 17, 18) . The questionnaire used in this study was peer-reviewed, and had been tested in a preliminary study involving 10 nurses. After assessing their results and feedbacks, any unclear or complex questions/items were corrected or removed from the questionnaire upon finalization.
The questionnaire had four sections. The first section contained 14 questions in order to determine the descriptive characteristics of the nurses participating in this research such as age, gender, area of work, educational background, whether or not they had clinical research experience, etc.
The second section had 19 items regarding basic knowledge of clinical research, ethical concepts, regulations, research design, and volunteering concepts. For each statement, there were three possible choices: "true" "false" or "no idea". Each right answer was marked as "1" point, wrong as well as "no idea" answers were marked as "0" points for the calculations. The minimum score for one participant was "0" and maximum score for one participant was "19" for this section. A higher score represents higher level of knowledge in clinical research.
Section three had 8 items to evaluate the attitude of nurses towards clinical research. In this section, a three-point scale (agree, don't agree, neither agree nor disagree) was used. Each positive answer was marked as "1" point, negative as well as "neither agree nor disagree" answers were marked as "0" points for the calculations. Maximum score for one participant was "8" while minimum score for one participant was "0" for this section. A higher score is associated with more a positive attitude towards clinical research.
The last section had 5 questions and two items regarding participants' opinions related to clinical research education and clinical research nursing.
Statistical Analysis
The collected data was recorded using IBM SPSS -20.0 (IBM SPSS Statistics, 2011; Armonk, NY, USA). Descriptive statistics were made for data analysis. The results were presented as number (n), percentage (%), mean (±), and standard deviation (SD). One-way ANOVA was conducted in multiple groups comparisons and t-test was used in two independent groups comparisons. Relationship between knowledge level and attitude was evaluated by performing a correlation analysis. The significance level was set at p<0.05. (Table 1) A total of 291 (95%) nurses completed the questionnaire. The mean age of the respondents was 34.6±7.4 years. Only 11 (3.8%) respondents had relevant clinical research training, while average duration of training varied from 1 to 5 days. Twenty-five nurses (8.6%) were found to have experience in clinical research. Their responsibilities in these researches included collecting samples from clinical research participants such as blood, urine, tissue, etc. (18 nurses, 6.2%), monitoring the participants' vital signs (20 nurses, 6.9%), applying investigational material products such as medicines, medical devices, etc. (16 nurses, 5.5%), monitoring level of the participants' pain (1 nurse, 0.3%) and coordinating clinical research (1 nurse, 0.3%) (For this question, the participants could mark more than one option). (Table 2) Nineteen items, which evaluated knowledge level of each respondent regarding clinical researches, have been divided into three groups to have better understanding in the results. Out of the items in Group 1, the one that received the highest number of correct answers was "clinical researches cannot be started without ethics committee approval". More than 50.0% of the nurses had no idea about the Helsinki Declaration and Good Clinical Practice (GCP) information. The item giving the definition of a volunteer, was the most correctly answered question amongst all 19 items. On the other hand, the item about clinical research with vulnerable subjects was the least accurately answered statement in all three groups. The proportion of respondents who correctly answered the items in Group 3 did not exceed 37.8%.
RESULTS

Descriptive characteristics of participants
Findings of participants' knowledge of clinical research
Factors affecting participants' knowledge levels related to clinical research
The mean of knowledge level of the respondents regarding clinical research was 10.1±4.1 (max: 19) . Knowledge level was found to be significantly higher; 1) in the nurses who had had relevant clinical research training (14.6±3.0) vs. who had not (9.9±4.1) (p<0.001); 2) who had participated in prior clinical research (12.5±4.4) vs. who had not (9.9±4.0) (p=0.002) and 3) who had provided prior consultancy related to clinical research (12.2±4.5) vs. who had not (9.9±4.0) (p=0.001). (Table 3) The mean positive attitude score of the nurses regarding the clinical researches was found as 5.8±1.7 (max: 8). Items indicating that clinical research is important for the progress of medical science (92.8%) and that clinical research is useful for the population (89.0%) received the highest positive responses, while the item describing that clinical research is reliable received the lowest positive response (45.4%) in this group.
Findings of participants' attitude towards clinical research
The level of attitudes towards clinical research were significantly higher in the nurses who had provided prior consultancy related to clinical research (6.5±1.2) vs. who had not (5.7±1.7) (t(289)=2.07, p<0.05).
There was a significantly positive correlation between the knowledge level and the attitude scores towards clinical research (r=0.35, p<0.01). 
Findings of participants' opinions about clinical research nursing
The following opinions "clinical research should be considered as part of nursing education" and "clinical research nursing should be a separate profession" were responded positively by 85.2% and 75.6% of nurses, respectively. When the respondents were asked if they wanted to be involved in clinical research, 51.5% answered "yes", while 48.5% answered "no". Out of those who answered "no", 56.0% stated that the reason for their decision was the increase in workload.
When the participants were asked about the benefits of being involved in clinical research, the highest rate was acquired for "contributing to nurses' specialization" (76.3%) and the lowest rate for "increasing patient safety" (47.1%).
Effects of knowledge levels and attitudes of the participants on their opinions towards clinical research nursing were shown in Table 4 .
DISCUSSION
We evaluated the staff nurses' knowledge, attitudes and opinions about clinical research and clinical research nursing working at Dokuz Eylul University Hospital. Although this is one of the important centers in our country conducting global clinical research, we found that only 8.6% of the respondents had participated in prior clinical research. Some possible explanations for the low level of participation could be related to knowledge and attitudes of staff nurses about clinical research. There are many studies in the literature reporting that nurses' lack of knowledge and experience in clinical researches, time issues and lack of support for their participation in clinical researches are major obstacles for nurses' involvement and participation in clinical researches (6, 13, 19) .
In our study, we found that very little number of nurses (3.8%) had undergone clinical research training, most of which were unstructured. The mean of nurses' knowledge level regarding clinical research was found 10.1±4.1 (max: 19) and this result is congruent with the literature indicating that the nurses have average or limited knowledge of clinical research (13, 18, 20) . Our finding as well as literature data show that there is a need for a structured training programme for the nurses who will participate in clinical researches (5, 6, 13, 19, 20) . The knowledge level of nurses was related to whether or not they had had prior clinical research training, had participated in clinical research, and had provided prior consultancy related to clinical research.
CRNs have an important role in supporting and monitoring the integrity of studies and ensuring the safety of volunteers and protecting their rights and interests. To perform this task, they should be knowledgeable about GCP, Declaration of Helsinki, and legislations on clinical researches (3, 18) . However, our findings showed that nurses' awareness about these regulations was limited. Despite this lack of general awareness, their knowledge on volunteering issues, such as definition of volunteering and informed consent, and confidentiality of volunteers was satisfactory. Similarly, nurses have been found to be quite knowledgeable on volunteering issues in the literature (18) . This might probably be due to the fact that such issues are already among the responsibilities of nurses in their routine clinical practice. On the other hand, knowledge of nurses was especially limited in clinical research on vulnerable volunteers, which was due to their unawareness of related legislations. The nurses also had lack of basic knowledge about the design of clinical research. This may lead to staff nurses to experience difficulties in communication and co-operation with the clinical research team (13) , as stated in the literature.
Nurses reported that when patients request information about the benefits and risks of clinical research, they feel uncomfortable providing this information to the patients due to their lack of sufficient experience, and knowledge in clinical researches (13) .
It is also stated that as their knowledge level increases, they are able to provide required information to the patients much more confidently (20) . It has been shown that the number of volunteers participating in clinical research increased when they were properly informed about the risks and benefits of the research (12) . It is evident that well trained nurses help increase the number of volunteers by properly informing them. Therefore, the institutions willing to perform more clinical research should encourage the nurses to undergo clinical research training.
In our study; the mean of the answers given by the nurses to evaluate their attitudes towards clinical research was found to be 5.8±1.7 out of 8 points. The vast majority of the nurses stated that clinical research is useful for the society and plays a vital role in increasing the quality of patient care and the progress of the medical science. This result suggests that nurses show a positive attitude towards clinical research. It is an important finding since this attitude may also affect the collaboration with the clinical research team, the conduct of the research protocol, the quality of the voluntary care and safety, the reliability of the data, the number of volunteers, and hence the success of clinical research (3, 6, 12, 17, (21) (22) (23) .
Another important finding in our study is that only fewer than half of the nurses agreed on the following statement: "Clinical researches are reliable studies". This was used to evaluate their attitudes towards the clinical research. This may be due to their lack of knowledge regarding to the legislations about the ethical aspects of clinical research. Positive attitudes of nurses towards clinical research can be expected to be important in increasing the productivity of clinical research training, since attitudes have an important role in the realization of training objectives.
Factors such as socio-cultural factors, gender and age, and area of work also play an important role in shaping attitudes (24) . In our study, we found that the age, area of work, duration of study or nursing education did not have a significant effect on the attitude scores of the nurses. However, as their knowledge on clinical research increased, there was an increase in the positive attitude, although not statistically significant. The lack of statistical significance was probably due to the limited number of nurses who had prior training or clinical research experience. In fact, it has been shown that there is a positive relationship between education and attitudes towards clinical research (14) . The attitude scores of the nurses who had provided prior consultancy about clinical research were significantly higher than the other nurses, and this can be regarded as an expected finding because their knowledge level is also relatively higher.
Vast majority of the nurses agreed on the following statement: "Clinical research should be considered as part of nursing education". Moreover, nurses with high scores of knowledge and attitude were relatively more willing to agree on this opinion in comparison with the rest. This result is in parallel with studies in the literature that demonstrate the willingness of nurses to receive training in clinical research (18, 20, (25) (26) .
As nurses continue to specialize in a variety of fields, job descriptions for new areas of expertise are being made (27) . Clinical research nursing is one of the areas of expertise (12) . In order to increase the success of clinical research, it is of paramount importance to recognize clinical research nursing as a specialty. Most of the respondents in our study agreed with this statement.
In our study, it was determined that more than half of the nurses wanted to take part in clinical research, and the nurses with higher knowledge and attitude scores gave more "yes" answers to this question than the nurses with lower scores. Considering the need for educated workforce in clinical research in particular, it is a noteworthy as well as an encouraging result. Among the reasons for not being willing to take part in clinical research was the possible increase in their workload, and also their lack of knowledge in clinical research. This result is congruent with the studies in the literature that emphasize the crucial importance of education and training in motivating and encouraging healthcare professionals to take part in clinical research (6, 19, 25, 28, 29) .
Study Limitations
Systematic sampling was not possible and only nurses who volunteered to participate in the study could be included.
CONCLUSION
We found that only few of the nurses had prior experience in clinical research, most of the nurses did not have any relevant training in clinical research, and that the training they received was not standard. Nurses' level of knowledge depended on their relevant training, prior participation in clinical research, and prior consultancy provided to patients. We also found that the majority of the nurses were aware of the concepts of volunteering and safety of volunteers in clinical research but had limited knowledge of the related regulations and the design of research. Despite the small number of nurses working in clinical research, it was observed that the majority of the nurses showed a positive attitude towards clinical research. Additionally, it was also observed that the knowledge of clinical research plays a role in nurses' positive attitudes towards clinical research. Moreover, both knowledge and attitude of the nurses had a significant impact on nurses' opinions regarding specialization, education, and participation in clinical research.
